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(54) SILICON CARBIDE POROUS BODY AND METHOD OF PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a SiC porous body in 
which the distribution width of pore diameters is narrow and 
which has high mechanical strengths and can be preferably 
used as a matrix material to be impregnated with various 
metals or the like and a method for producing the same. 
SOLUTION: The SiC porous body has four-point bending 
strength of 10 to 40 MPa, pore diameters being distributed in 
the range of 5 to 60 urn and a porosity of 30 to 50%. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The SiC porous body characterized by being distributed over the range whose pore diameter is 
5-60 micrometers, and having 30 - 50% of porosity while having the four-point flexural strength of the 
range of 10-40MPa. 

[Claim 2] The SiC porous body according to claim 1 characterized by SiC purity being 98% or more. 
[Claim 3] The SiC porous body according to claim 1 or 2 to which pore which has a pore diameter within 
the limits of the reference value concerned of **10 micrometers is characterized by occupying more than 
90 volume % of all pores when based on the any value which is within the limits of 20 micrometers - 40 
micrometers. 

[Claim 4] The SiC particle whose particle size is 10-50 micrometers is included five to 95% of the weight, 
including the SiC particle whose particle size is 1-5 micrometers five to 30% of the weight. Into the 
mixture which it comes to contain zero to 70% of the weight, the SiC particle whose particle size is 100- 
1 50 micrometers The shaping raw material which comes to add 3 - 20% of the weight of a binder and 
water, or an organic solvent by the outside ratio to the weight of the mixture concerned The manufacture 
approach of the SiC porous body characterized by pretreating at the temperature of 550 degrees C or less 
in inert gas or an atmospheric-air ambient atmosphere, and calcinating further for 0.5 to 5 hours in 2200 
degrees C - 2500 degrees C, atmospheric pressure, and Ar ambient atmosphere after fabricating so that it 
may have the consistency of 1.6 - 2.2 g/cm3. 

[Claim 5] The manufacture approach of a SiC porous body according to claim 4 that purity of said SiC 
particle is characterized by being 98% or more on the whole. 

[Claim 6] The manufacture approach of the SiC porous body according to claim 4 or 5 characterized by 3 
- 10% of the weight of carbon powder being added by the outside ratio to the weight of the mixture of 
said SiC particle by said shaping raw material. 

[Claim 7] The manufacture approach of a SiC porous body given in any 1 term of claims 4-6 to which 
compacting pressure of said shaping raw material is characterized by being 10-50MPa. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the ingredient suitably used as a heat sink, a heat-resistant machine part, etc., 
this invention is a SiC porous body suitably used as a matrix material which sinks in various metals etc., 
and its distribution width of face of a pore diameter is narrow, and it relates to the large SiC porous body 
and its manufacture approach of a mechanical strength. 
[0002] 

[Description of the Prior Art] Silicon carbide (SiC) has the outstanding properties, such as a high degree 
of hardness, high abrasion resistance, high printing nature, high corrosion resistance, high temperature 
conductivity, and low specific gravity. The precise sintered compact also has a high mechanical strength 
(it abbreviates to "reinforcement" hereafter.), therefore has come to be used in extensive fields, such as 
mechanical seal sliding material, a radiant tube, engine components, and a shelf board for firing furnaces. 
[0003] On the other hand, the porous body (porosity sintered compact) of SiC is used as the matrix at the 
time of forming composite material with a metal, a honeycomb structure object or a filter, etc. From the 
former, the SiC powder particle which carried out particle size blending is fabricated by approaches, such 
as a high-pressure slip casting, as the manufacture approach of a SiC porous body, comparatively, the 
Plastic solid of high density (for example, 2.6 g/cm3) is heated at 2100-2450 degrees C, and the approach 
called the so-called recrystallizing method make association of a particle cause is used according to the 
acquired device which is considered to be surface diffusion or evaporation condensation. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the recrystallizing method is an approach by which 
a porous body is obtained by eye backlash without eburnation, therefore had the problem that the 
reinforcement of the porous body obtained was small. In this case, when it became a thing with that 
reinforcement small even when a metal etc. is infiltrated and it considers as composite material and used 
as a honeycomb or a filter, it damaged from lack of reinforcement and there were problems, like a use life 
becomes short. Therefore, improvement in the reinforcement of a SiC porous body was called for widely. 
[0005] Moreover, in the recrystallization SiC porous body, the pore diameter was as small as 5-120 
micrometers, and it was difficult the former for uniform sinking [ metaled ] in to obtain the complex 
which has a uniform organization difficult therefore moreover, since the distribution width of face of a 
pore diameter is wide. 

[0006] Furthermore, as sintering acid used in order to sinter the SiC powder which is a difficulty degree 
of sintering, although iron (Fe), aluminum (aluminum), a tungsten (W), oxygen (O), etc. are known, 
causing a rapid fall on the strength is known for the elevated temperature [ sintered compact / using such 
sintering acid ]. Therefore, even if it is the purpose used in the temperature requirement where such a fall 
on the strength does not take place, as for addition of sintering acid, from the point which raises 
dependability, lessening is desirable. 

[0007] The place which it is made in view of the trouble of the conventional technique mentioned above, 
and is made into the purpose has it in offering a strong large SiC porous body and its strong manufacture 
approach, although the pore diameter of this invention itself is large, and its distribution width of face of a 
pore diameter is narrow as compared with the SiC porous body by the conventional recrystallizing 
method and it is high porosity. 
[0008] 

[Means for Solving the Problem] That is, according to this invention, while having the four-point flexural 
strength of the range of 10-40MPa, SiC porous body ** characterized by being distributed over the range 
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whose pore diameter is 5-60 micrometers, and having 30 - 50% of porosity is offered. 
[0009] In the SiC porous body of this this invention, SiC purity is suitably made into 98% or more. 
Moreover, when based on the any value which is within the limits of 20 micrometers - 40 micrometers, 
that whose pore which has a pore diameter within the limits of the reference value of **10 micrometers is 
the structure of occupying more than 90 volume % of all pores is desirable. 

[0010] moreover, according to this invention, as an approach of manufacturing such a SiC porous body 
The SiC particle whose particle size is 10-50 micrometers is included five to 95% of the weight, including 
the SiC particle whose particle size is 1-5 micrometers five to 30% of the weight. Into the mixture which 
it comes to contain zero to 70% of the weight, the SiC particle whose particle size is 100-150 micrometers 
The shaping raw material which comes to add 3 - 20% of the weight of a binder and water, or an organic 
solvent by the outside ratio to the weight of the mixture concerned After fabricating so that it may have 
1 .6-2. 2g /of consistencies of 3 cm, it pretreats at the temperature of 550 degrees C or less in inert gas or an 
atmospheric-air ambient atmosphere. Furthermore, manufacture approach ** of the SiC porous body 
characterized by calcinating for 0.5 to 5 hours in 2200 degrees C - 2500 degrees C, atmospheric pressure, 
and Ar ambient atmosphere is offered. 

[001 1] In the manufacture approach of the SiC porous body of this invention, it is desirable to make into 
98% or more purity of the SiC particle which is a shaping raw material on the whole. Moreover, it is 
desirable to also make a shaping raw material add and contain 3 - 10% of the weight of carbon powder by 
the outside ratio to the weight of the mixture of a SiC particle. Furthermore, as for the compacting 
pressure of a shaping raw material, being referred to as 10-50MPa is desirable. 
[0012] 

[Embodiment of the Invention] It cannot be overemphasized that it is not that by which this invention is 
limited to the gestalt of the following operations hereafter although the SiC porous body of this invention 
and the gestalt of operation of the manufacture approach are explained to a detail. 
[0013] In manufacture of the SiC porous body of this invention, the SiC particle of two or more classes 
from which particle size distribution differs is mixed and used. Here, it prepares so that the SiC particle 
(particle in SiC) whose particle size is 10-50 micrometers may occupy 30 - 95% of the weight of the 
whole SiC particle, and so that the SiC particle (SiC particle) whose particle size is 1-5 micrometers may 
occupy 5 - 30% of the weight of the whole SiC particle, and the SiC particle (SiC coarse grain) whose 
particle size is 100-150 micrometers may occupy 0 - 50% of the weight of the whole SiC particle. 
Therefore, although it is not necessarily required to use SiC coarse grain, in order to obtain a SiC porous 
body with a large pore diameter, it is desirable to use the SiC coarse grain of the specified quantity. 
[0014] In addition, as for the purity of these SiC(s) particle used as a shaping raw material, it is desirable 
to consider as 98% or more on the whole. The SiC particle which has such purity for example, the alpha- 
SiC block of the high grade by the Acheson process After carrying out coarse grinding using Fe mill etc., 
further, using a tumbling mill, a vibration mill, an air-current grinder, etc., carry out grinding processing 
so that it may have a predetermined particle size, and it sifts out using the various classification 
approaches, for example, an air-current type classifier etc., if needed after that. It can obtain by acid 
treatment's removing the impurity slack Fe and aluminum, and removing a silica (Si02), respectively and 
finally, carrying out rinsing processing by alkali treatment. 

[001 5] Into the mixture of a SiC particle with which these particle size distribution differs, 3 - 20% of the 
weight of a binder and water, or an organic solvent is added by the outside ratio to the weight of the 
mixture, and a shaping raw material is produced into it. These water or an organic solvent is evaporated 
after mixing of a binder. In this way, a shaping raw material will be produced as granulation powder. 
[0016] Here, although often being mixed beforehand is desirable as for the mixture of a SiC particle, a 
binder and water, or an organic solvent is added, and since the processing mixed so that it may become 
uniform is naturally required, the mixture of a SiC particle does not necessarily need to be mixed before 
addition of a binder and water, or an organic solvent. 

[0017] In addition, as a binder, polyvinyl alcohol (PVA), methyl cellulose (MC), an iso van, 
polyethyleneimine, etc. are used suitably. In order to prevent mixing of an impurity, as for water, it is 
desirable to use distilled water, ion exchange water, or purified water, and as an organic solvent, alcohol, 
such as a methanol and ethanol, is used suitably. 

[0018] By the way, in adding a binder, water, etc., it is desirable to also make the mixture of a SiC particle 
add and contain 3 - 10% of the weight of carbon powder by the outside ratio to the weight of the mixture 
of a SiC particle. Such carbon powder can also be made burned down in pretreatment in baking so that it 
may mention later. In that case, carbon powder is contributed to increase of porosity, or reservation of 
pore. 
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[0019] The shaping raw material produced as mentioned above is fabricated so that it may have the 
consistency of 1.6 - 2.2 g/cm3. As the shaping approach, press-forming methods (1 shaft press forming, 
CIP shaping, etc.) are used suitably. In order to obtain such a shaping consistency, as for the compacting 
pressure of a shaping raw material, being referred to as 10-50MPa is desirable. 

[0020] The produced Plastic solid is pretreated at the temperature of 550 degrees C or less in inert gas or 
an atmospheric-air ambient atmosphere. Here, processing in an inert gas ambient atmosphere is adopted 
when carbon powder is not added in a shaping raw material, and when carbon powder is added, it needs to 
perform processing in an atmospheric-air ambient atmosphere. Since it becomes difficult in an inert gas 
ambient atmosphere for carbon powder to remain in a Plastic solid and to maintain predetermined SiC 
purity, when carbon powder is added, it is because it is necessary to make this burned down. 
[002 1 ] In addition, although the carbon component which the added binder carbonized and produced in 
processing in an inert gas ambient atmosphere will remain in a Plastic solid, in the SiC porous body of 
this invention, such a carbon component of a minute amount reduces SiC purity below to a predetermined 
value, or a fall etc. does not carry out [ component ] reinforcement. On the other hand, when processing in 
an atmospheric-air ambient atmosphere, the carbon component of a binder will also be burned down. 
[0022] 550 degrees C of changing the maximum temperature in this pretreatment which is a maximum 
temperature in pretreatment are possible, mainly if it is the range where it sets up as an upper limit of the 
temperature from which oxidation of SiC does not arise, and such effectiveness is acquired in processing 
in an atmospheric-air ambient atmosphere while carbon powder is burned down. What is necessary is for 
the minimum temperature to be the range where the effectiveness mentioned above is acquired, and just to 
define it in consideration of productive efficiency etc. 

[0023] After pretreatment, further, it calcinates in atmospheric pressure (one atmospheric pressure) and 
Ar ambient atmosphere for 0.5 to 5 hours, and the SiC porous body made into the purpose is obtained in a 
2200 degrees C - 2500 degrees C temperature requirement. Of course, if an ambient atmosphere is inert 
gas, it can also use other classes (helium), for example, helium etc. In addition, firing time is 1 - 3 hours 
preferably. 

[0024] In this way, it was checked that the obtained SiC porous body has the four-point flexural strength 
(based on JIS R1601 trial.) of the range of 10-40MPa. Moreover, a pore diameter is distributed over the 
range of 5-60 micrometers, and has 30 - 50% of porosity. That is, although the SiC porous body 
concerning this invention has a large pore diameter and is high porosity, it has such high reinforcement, in 
addition, the result of having measured the pore diameter using the mercury porosimeter — it is — a 
consistency — Archimedes — it is the result of measuring by law. 

[0025] Here, the situation of pore diameter distribution of the SiC porous body obtained using the shaping 
raw material and baking conditions which were shown in Table 1 is shown in drawing 1 . In addition, in 
Table 1, the porosity and reinforcement of a SiC porous body which were obtained are written together. 
[0026] 
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[0027] As shown in drawing 1 , in the SiC porous body of this invention, pore diameter distribution shows 
a single peak and the magnitude is in the range of 5-60 micrometers. When based on the any value which 
is within the limits of 20 micrometers - 40 micrometers especially, the pore which has a pore diameter 
within the limits of the reference value of **10 micrometers has the description of occupying more than 
90 volume % of all pores. In drawing 1 , for example, when this reference value is set as 30 micrometers, 
the pore more than 90 volume % will exist among 20 micrometers - 40 micrometers. 
[0028] Next, the situation of pore diameter distribution of the SiC porous body obtained using the shaping 
raw material and baking conditions which were shown in Table 2 is shown in drawing.2 . In addition, in 
Table 2, the porosity and reinforcement of a SiC porous body which were obtained were written together. 
[0029] 
[Table 2] 
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[0030] By draw ing 2 , as compared with drawing 1 , pore diameter distribution is more sharp and this is 
considered to be large to the particle-size-distribution width of face of the SiC particle used as a raw 
material being narrow, and to originate in it. In addition, if the reference value of a pore diameter is set to 
25 micrometers in the case of drawin g 2 , the pore which has a pore diameter within the limits of 15 
micrometers - 35 micrometers will occupy more than 90 volume % of all pores. 
[0031] 

[Effect of the Invention] Although according to this invention an above-mentioned passage a pore 
diameter is large and porosity is large, the SiC porous body excellent in the mechanical strength is 
obtained. Since improvement in reinforcement is achieved even if it is the case where closed metaled 
sinking in if , and it was uniform, and became possible to obtain a composite material excellent in the 
strength property etc., and it uses as a honeycomb or a filter when this uses as a matrix into which a metal 
is infiltrated, dependability improves and the outstanding effectiveness that a use life becomes long is 
acquired. 
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